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(57) ABSTRACT

A device for creating multi-view video contents includes a
virtual view position and distribution unit that calculates a
plurality of virtual views corresponding to the number of
predetermined virtual views based on input information and
distributes the calculated positions of the plurality of virtual
views to a plurality of view synthesis processing units; a view
synthesis processor that operates the plurality of view syn-
thesis processing units in parallel, allows each of the view
synthesis processing units to create at least one virtual view
video corresponding to a position of at least one virtual view
distributed from the virtual view position calculation and
distribution unit, and performs partial multiplexing based on
atleast one created virtual view video; and a video integration
unit that integrates a plurality of partially multiplexed videos
output from the plurality of view synthesis processing units.

14 Claims, 4 Drawing Sheets
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1
DEVICE AND METHOD FOR CREATING
MULTI-VIEW VIDEO CONTENTS USING
PARALLEL PROCESSING

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of priority of Korean
Patent Application No. 10-2010-0130204 filed on Dec. 17,
2010, which is incorporated by reference in their entirety
herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a device and method for
creating multi-view video contents using parallel processing,
and more particularly, to a technology of creating multi-view
video contents capable of remarkably reducing time con-
sumed to create multi-view video contents by performing
view synthesis and multiplexing for creating virtual view
videos in parallel using a plurality of view synthesis process-
ing units.

2. Related Art

Generally, a three-dimensional display may allow a user to
feel a three-dimensional effect by simultaneously providing a
two-dimensional video signal of two views or more basically
using disparity to both eyes of a person. A multi-view display
may imply a display that plays video of two views or more to
provide a three-dimensional effect.

An example of a representative method for creating multi-
view video contents on a multi-view display may include a
multi-view video synthesis method. The multi-view video
synthesis method is a method for performing view synthesis
using reference video captured by a multi-view camera hav-
ing disparity and geometry information corresponding to the
reference video, for example, depth information including
depth video, etc.

The view synthesis maps the reference video captured by a
camera to a position of a target virtual view using the geom-
etry information (for example, camera calibration informa-
tion, depth information on individual pixels, etc.). In this case,
an non-mapped occluded area may be filled by a process of
mapping using the reference video having different dispari-
ties and finally creating videos at a position of a virtual view
by finding and interpolating the surrounding similar informa-
tion. The finally created multi-view videos are played by
being subjected to a multiplexing process in order to be
matched with the input conditions of the multi-view display.

Generally, the multi-view video synthesis creating a plu-
rality of views required by the multi-view display may be said
to be a time consuming method that consumes a lot of time.
Therefore, considering a real-time creating and playing sys-
tem of the multi-view video, there is a need to efficiently
improve a device structure and a processing method in order
to improve a processing speed during the multi-view video
synthesis.

SUMMARY OF THE INVENTION

The present invention provides a device and method for
creating multi-view video contents using parallel processing
capable of reducing time consumed to create multi-view
video contents and increase efficiency of resource used by
performing synthesis and partial multiplexing, etc., on virtual
view videos in parallel for creating multi-view video contents
using a plurality of view synthesis processing units.
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In an aspect, a device for creating multi-view video con-
tents using parallel processing is provided. The device for
creating multi-view video contents using parallel processing
includes: a virtual view position calculation and distribution
unit that calculates positions of a plurality of virtual views
corresponding to the number of predetermined virtual views
based on input information and distributes the calculated
positions of the plurality of virtual views to a plurality of view
synthesis processing units; a view synthesis processor that
operates the plurality of view synthesis processing units in
parallel, allows each of the view synthesis processing units to
create at least one virtual view video corresponding to a
position of at least one virtual view distributed from the
virtual view position calculation and distribution unit, and
performs partial multiplexing based on at least one created
virtual view video; and a video integration unit that integrates
a plurality of partially multiplexed videos output from the
plurality of view synthesis processing units.

The virtual view position calculation and distribution unit
may distribute the position of at least one virtual view to each
of the view synthesis processing units and transmit input
information required to create at least one virtual view video
corresponding to the position of at least one virtual view to
each of the view synthesis processing units.

Each of the view synthesis processing units may use videos
from at least one adjacent reference camera at the positions of
the virtual views to perform three-dimensional warping to the
virtual view videos at the positions of the virtual views and
interpolate an area non-mapped even with the three-dimen-
sional warping among the virtual view areas using surround-
ing information. The video integration unit may multiplex the
plurality of partially multiplexed videos output from the plu-
rality of view synthesis processing units.

The device for creating multi-view video contents using
parallel processing may further include a video input unit
inputting a plurality of reference videos captured by a plural-
ity of reference cameras and input information including at
least one of depth information, camera calibration informa-
tion, and user input information.

In another aspect, a method for creating multi-view video
contents using parallel processing is provided. The method
for creating multi-view video contents using parallel process-
ing includes: calculating positions of a plurality of virtual
views corresponding to the number of predetermined virtual
views based on input information; distributing the calculated
positions of the plurality of virtual views to a plurality of view
synthesis processing units; operating the plurality of view
synthesis processing units in parallel to allow each of the view
synthesis processing units to create at least one virtual view
video corresponding to the position of at least one virtual
view distributed from the virtual view position calculation
and distribution unit; allowing each of the view synthesis
processing units to perform partial multiplexing based on at
least one created virtual view video; and integrating a plural-
ity of partially multiplexed videos output from the plurality of
view synthesis processing units.

The distributing of the calculated positions of the plurality
of virtual views to the plurality of view synthesis processing
units may include distributing the position of at least one
virtual view to each of the view synthesis processing units.

The method for creating multi-view video contents using
parallel processing may further include transmitting input
information required to create at least one virtual view video
corresponding to the position of at least one virtual view to
each of the view synthesis processing units.

The creating of at least one virtual view video may include:
using videos from at least one adjacent reference camera at
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the positions of the virtual views to perform three-dimen-
sional warping to the virtual view videos at the positions of
the virtual views, and interpolating an area non-mapped even
with the three-dimensional warping among the virtual view
areas using surrounding information.

The integrating of the plurality of partially multiplexed
videos may include multiplexing the plurality of partially
multiplexed videos output from the plurality of view synthe-
sis processing units.

The method for creating multi-view video contents using
parallel processing may further include inputting a plurality
of reference videos captured by a plurality of reference cam-
eras and input information including at least one of depth
information, camera calibration information, and user input
information.

In another aspect, a view synthesis processing device is
provided. The view synthesis processing device includes a
plurality of view synthesis processing units operable in par-
allel.

Each of the view synthesis processing units receives a
position of at least one virtual view and input information
from the outside, generates at least one virtual view video
corresponding to at least one position based on the input
information, and performs partial multiplexing based on at
least one created virtual view video.

Each of the video synthesis processing units may output
the partially multiplexed videos to a video integration unit for
integrating videos output from the plurality of view synthesis
processing units.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram showing a configuration of a
device for creating multi-view video contents using parallel
processing according to an exemplary embodiment of the
present invention;

FIG. 2 is a flow chart for describing an operation of the
device for creating multi-view video contents using parallel
processing shown in FIG. 1;

FIG. 3 is an exemplified diagram for describing a process
of allowing the device for creating multi-view video contents
using parallel processing to create virtual view videos from
video input; and

FIG. 4 is an exemplified diagram for describing a multi-
plexing process performed by the device for creating multi-
view video contents.

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

Hereinafter, exemplary embodiments of the present inven-
tion will be described in detail with reference to the accom-
panying drawings so that technical content of the present
invention can be easily understood by those skilled in the art
to which the present invention pertains. In the exemplary
embodiments of the present invention described below, spe-
cific technical terminologies are used for clarity of content.
However, the present invention is not limited to the selected
specific terminologies. It should be understood that each of
the specific terminologies includes all technical synonyms
having similar meaning for accomplishing a similar object.

FIG. 1 is a block diagram showing a configuration of a
device for creating multi-view video contents using parallel
processing according to an exemplary embodiment of the
present invention.

As shown in FIG. 1, a device 100 for creating multi-view
video contents using parallel processing may be configured to
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include a video input unit 10, a virtual view position calcula-
tion and distribution unit 20, a view synthesis processor 30, a
video integration unit 40, a video player 50, or the like.

The video input unit 10 may serve to input reference video
captured by a camera and input information including depth
information, camera calibration information, user input infor-
mation, etc.

For example, the video input unit 10 inputs the reference
video and the depth information (for example, depth video,
disparity video, etc.) including geometry information on the
reference video from a plurality of cameras required for the
multi-view videos, for example, a left camera, a reference
camera, a right camera, etc., respectively. In addition, the
video input unit 10 may input the camera calibration infor-
mation such as, for example, a camera calibration parameter,
etc., and user input information, or the like.

The virtual view position calculation and distribution unit
20 may serve to calculate positions of a plurality of virtual
views corresponding to a predetermined number of views and
distribute the calculated positions of the plurality of virtual
views to a plurality of view synthesis processing units 32 and
34 included in the view synthesis processor 30.

In this case, the virtual view position calculation and dis-
tribution unit 20 may distribute the positions of the plurality
of'virtual views so that the position of at least one virtual view
corresponds to each of the view synthesis processing units 32
and 34. Which one of view synthesis processing units 32 and
34 the positions of each of the virtual views are distributed
may be set in the virtual view position calculation and distri-
bution unit by considering the performance information of
each of the view synthesis processing units 32 and 34 or
according to the user input.

In addition, the virtual view position calculation and dis-
tribution unit 20 may transmit input information required to
create the virtual view videos at the virtual view positions,
corresponding to the distributed positions of the virtual
views, for example, the reference video, the depth informa-
tion, the camera calibration information, and the user input
information.

That is, the virtual view position calculation and distribu-
tion unit 20 may calculate the positions of the plurality of
virtual views corresponding to the number of views required
for the multi-view display, distribute the calculated positions
of the plurality of virtual views to the plurality of view syn-
thesis processing units 32 and 34, and transmit the input
information required for the view synthesis at the positions of
each of the virtual views to the view synthesis processing
units 32 and 34 requiring the input information.

The view synthesis processor 30 includes the plurality of
view synthesis processing units 32 and 34. The plurality of
view synthesis processing units 32 and 34 may be operated in
parallel. For example, as shown in FIG. 1, the view synthesis
processor 30 includes two view synthesis processing units 32
and 34, for example, the first view synthesis processing unit
32 and the second view synthesis processing unit 34. The first
view synthesis processing unit 32 and the second view syn-
thesis processing unit 34 may be operated in parallel. Mean-
while, as shown in FIG. 1, the view synthesis processor 30 is
only the example. Therefore, the view synthesis processor
may include view synthesis processing units more than the
above mentioned number according to the implementation
environment, for example, N (N is an integer exceeding 2)
view synthesis processing units.

Each of the view synthesis processing units 32 and 34 may
serve to receive the position of at least one virtual view and the
input information required for the virtual view video synthe-
sis at the position of the virtual view transmitted from the
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virtual view position calculation and distribution unit 20,
create at least one virtual view video corresponding to the
position of at least one virtual view based on the input infor-
mation, and perform the partial multiplexing based on at least
one created virtual view video.

The view synthesis processor 30 is a device that has a multi
core provided therein, which may be implemented to operate
a plurality of cores in parallel. For example, each of the view
synthesis processing units 32 and 34 is independently pre-
sented from a main processor and thus, may be said to corre-
spond to the cores that are not affected sequentially.

The video integration unit 40 may serve to integrate a
plurality of partially multiplexed videos 109 and 110 output
from the plurality of view synthesis processing units 32 and
34. The videos output from each of the view synthesis pro-
cessing units 32 and 34 are the partially multiplexed videos
109 and 110 based on at least one virtual view video pro-
cessed in the corresponding view synthesis processing unit.
Therefore, the video integration unit 40 integrates the par-
tially multiplexed videos 109 and 110 output from each of the
view synthesis processing units 32 and 34 to create the finally
multiplexed video, that is, the multi-view video contents.

The video player 50 may serve to play the video output
from the video integration unit 40. For example, the video
player 50 plays the multi-view video contents output from the
video integration unit 40 on the multi-view display screen.
The video player 50 may include a display device providing
the multi-view display function. When the multi-view video
contents are played by the video player 50, the user may
watch a three-dimensional video.

The configuration of the device 100 for creating multi-view
video contents using parallel processing was described
above. Hereinafter, the operation of the device 100 for creat-
ing multi-view video contents using parallel processing will
be described in detail. Further, the functions of each compo-
nent of the device 100 for creating multi-view video contents
using parallel processing will be more apparent by the above
description.

Hereinafter, it is assumed that 3 reference cameras required
to capture the reference video, that is, a left camera, a refer-
ence camera (for example, a center camera), and a right
camera are provided and the number of virtual views required
in the multi-view display is 9. In this case, the number of
virtual views required in the multi-view display may be set
beforehand by being previously set in the virtual view posi-
tion calculation unit.

In addition, itis assumed that the view synthesis processing
units 32 and 34 included in the view synthesis processor 30
includes two, that is, the first view synthesis processing unit
32 and the second view synthesis processing unit 34. In this
configuration, it is assumed that the first view synthesis pro-
cessing unit 32 performs the view synthesis processing from
afirst virtual view to a fourth virtual view and the second view
synthesis processing unit 34 performs the view synthesis
processing from a fifth virtual view to a ninth virtual view.

However, the assumption is only an example and therefore,
is not limited thereto. The number of reference cameras, the
number of virtual views, the number of view synthesis pro-
cessing units included in the view synthesis processor, the
correspondence between the virtual views and the view syn-
thesis processing units, etc., may be variously modified
according to the implementation environment.

For example, when the virtual view is 9, the view synthesis
processor is configured to include 9 view synthesis process-
ing units and each ofthe view synthesis processing units may
perform the view synthesis processing and multiplexing cor-
responding to a single virtual view. That is, 9 view syntheses
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processing and multiplexing corresponding to 9 virtual views
may be simultaneously processed in parallel using 9 view
synthesis processing units.

FIG. 2 is a flow chart for describing an operation of the
device 100 for creating multi-view video contents using par-
allel processing shown in FIG. 1. In addition, FIG. 3 is an
exemplified diagram for describing a process of allowing the
device 100 for creating multi-view video contents using par-
allel processing to create virtual view videos from video
input.

Referring to FIGS. 1 to 3, the video input unit 10 inputs the
reference video and the input information including the depth
information, the camera calibration information, the user
input information, or the like (S1). For example, the video
input unit 10 inputs the reference video captured by 3 refer-
ence cameras, for example, a left camera 201, a reference
camera 202, and a right camera 203 and the input information
including the depth information, the camera calibration infor-
mation, the user input information, etc.

Thereafter, the virtual view position calculation and distri-
bution unit 20 may calculate the positions of the plurality of
virtual views corresponding to the number of views required
in the multi-view display based on the input information (S2).
The number of views required in the multi-view display may
be previously set in the virtual view position calculation and
distribution unit 20 by the user input, etc.

For example, the virtual view position calculation and dis-
tribution unit 20 may calculate 9 virtual views 204 corre-
sponding to 9 views required in the multi-view display, for
example, the positions of a first virtual view to a ninth virtual
view, respectively.

The reason for calculating the positions of the virtual views
is that all the intervals between the camera videos uses as the
reference video may not be set equally and the view interval
associated with the three-dimensional effect by the multi-
view display, that is, the disparity between the view videos
may be different according to the characteristics of the multi-
view display. The position of the virtual view may be calcu-
lated considering coordinates of the reference camera that
may be appreciated from the camera calibration information,
the depth information acquired from the reference camera,
the number of virtual views, characteristics of the multi-view
display, etc. In addition, the position of the virtual view may
be affected by the user input information.

When the position of the virtual view is calculated, the
virtual view position calculation and distribution unit 20 may
distribute the calculated positions of the plurality of virtual
views to the plurality of view synthesis processing units 32
and 34 included in the view synthesis processor 30 (S3).

In this case, the virtual view position calculation and dis-
tribution unit 20 may distribute the positions of the plurality
of'virtual views so that the position of at least one virtual view
corresponds to each of the view synthesis processing units 32
and 34. Further, the virtual view position calculation and
distribution unit 20 may transmit the input information
required to create the virtual view videos corresponding to the
positions of each of the virtual views to the corresponding
view synthesis processing units 32 and 34.

For example, the virtual view position calculation and dis-
tribution unit 20 may transmit positions of first, second, third,
and fourth virtual views among the calculated positions of 9
virtual views 204 to the first view synthesis processing unit 32
and distribute positions of fifth, sixth, seventh, eighth, and
ninth virtual view to the second view synthesis processing
unit 34.

In addition, the virtual view position calculation and dis-
tribution unit 20 may transmit the information required to
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create the virtual view videos corresponding to the positions
of the first, second, third, and fourth virtual views, for
example, the reference video captured from the left camera
and the reference camera and the information including the
depth information 107, the camera calibration information of
the corresponding referenced camera, etc., to the first view
synthesis processing unit 32.

Similarly, the virtual view position calculation and distri-
bution unit 20 may transmit the information required to create
the virtual view videos corresponding to the positions of the
fifth, sixth, seventh, eighth, and ninth virtual views, for
example, the reference video captured from the right camera
and the reference camera and the information including the
depth information 108, the camera calibration information of
the corresponding referenced camera, etc., to the second view
synthesis processing unit 34.

Then, the view synthesis processor 30 may operate the
plurality of view synthesis processing units 32 and 34 in
parallel to synthesize the plurality of virtual view videos (S4).
That is, the view synthesis processor 30 may operate the first
view synthesis processing unit 32 and the second view syn-
thesis processing unit 34 in parallel to synthesis 9 virtual view
videos 205 corresponding to the positions of the 9 virtual
views 204.

For example, the first view synthesis processing unit 32
may synthesize four virtual views, that is, four virtual view
videos corresponding to the positions of the first, second,
third, and fourth virtual views, that is, first, second, third, and
fourth virtual view videos 206. The second view synthesis
processing unit 34 operated in parallel with the first view
synthesis processing unit may synthesize five virtual views,
that is, five virtual view videos corresponding to the positions
of'the fifth, sixth, seventh, eighth, and ninth virtual views, that
is, fifth, sixth, seventh, eighth, and ninth virtual view videos
207.

The view synthesis may be performed by a method that
three-dimensionally warps the reference video to the targeted
virtual view using the geometry information such as the depth
information, etc. Reference numeral 205 shows a concept of
creating the virtual view videos using the surrounding refer-
ence views. For example, when creating the virtual view
videos at the third virtual view, the three-dimensional warp-
ing may be first performed using the position of the third
virtual view and the reference video from the most adjacent
reference camera 202. In this case, the information, which is
also watched at the reference camera 202, among the virtual
view videos at the position of the third virtual view may be
mapped.

In this case, the area that has no information due to the
non-mapping, that is, the area that is not watched at the view
of'the reference camera 202 is mostly filled with the reference
video opposite to the area, that is, the reference video at the
left camera 201 by the three-dimensional warping. Mean-
while, there may still be the non-mapped area even in the case
of performing a two-time sequential mapping process. In this
case, the non-filled remaining areas are filled by finding and
interpolating the information having the highest similarity
using the surrounding information of the corresponding area.
In this case, the virtual view videos corresponding to the
positions of the third virtual views are created.

Since the virtual view video synthesis process performs the
mapping in a pixel unit and processes the videos having weak
correlation between groups of individual pixels, it may be a
process suitable for single instruction multiple data (SIMD),
etc. Therefore, the parallel processing can be performed by a
parallel processing device including a multi core, thereby
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making it possible to remarkably increasing the efficiency in
terms of the processing speed.

When the synthesis of the virtual view videos is completed,
the view synthesis processor 30 operates the plurality of view
synthesis processing units 32 and 34 in parallel, thereby mak-
ing it possible to perform the partial multiplexing for each
view synthesis processing unit 32 and 34 (S5). That is, each of
the view synthesis processing units 32 and 34 of the view
synthesis processor 30 may perform the partial multiplexing
based on at least virtual view video that is created by the view
synthesis processing units 32 and 34.

FIG. 4 is an exemplified diagram for describing a multi-
plexing process performed by the device 100 for creating
multi-view video contents.

The reason for performing the multiplexing in the multi-
view display is to simultaneously provide the multi-view
videos having disparity to the eyes of a person. That is, this is
to simultaneously provide the multi-view videos to the eyes
of'a person by physically separating the display screen area.

As shown in FIG. 4, the first view synthesis processing unit
32 may create partial multiplexing video 303 reflecting four
virtual view videos 301 based on the fourth synthesized vir-
tual view videos 301. That is, the first view synthesis process-
ing unit 32 performs the partial multiplexing based on the four
virtual view videos 301 that are created by the first view
synthesis processing unit 32.

In addition, the second view synthesis processing unit 34
may create the partially multiplexed video 304 reflecting the
five virtual view videos 302 based on the five synthesized
virtual view videos 302. That is, the second view synthesis
processing unit 34 performs the partial multiplexing based on
the five virtual view videos 302 that are created by the first
view synthesis processing unit 32.

As shown in FIG. 4, the portion represented by a square in
the partially multiplexed videos 303 and 304 or the multi-
plexed video 305 represents a pixel or a sub-pixel and numer-
als represented in a square imply numbers of virtual views.
For example, when a numeral represented in a square is ‘17, it
may imply pixels acquired from the first virtual view video.

As described above, the device 100 for creating multi-view
video contents performs the view synthesis for the virtual
view videos and the partial multiplexing in parallel using the
plurality of view synthesis processing units, thereby making
it possible to further maximize the processing speed.

Next, the video integration unit 40 may serve to multiplex
and integrate the partially multiplexed videos 303 and 304
output from the plurality of view synthesis processing units
32 and 34 (S6). For example, the video integration unit inte-
grates the partially multiplexed video 303 output from the
first view synthesis processing unit and the partially multi-
plexed video 304 output from the second view synthesis
processing unit, thereby making it possible to output the
finally multiplexed video 305.

When completing the multiplexed structure such as the
multiplexed video 305 using the 9 virtual view videos, the
related art should sequentially process all of the 9 virtual view
videos, thereby delaying the processing speed. On the other
hand, the device 100 for creating multi-view video contents
using parallel processing according to the exemplary embodi-
ment of the present invention performs the view synthesis and
the partial multiplexing in parallel without each of the view
synthesis processing units 32 and 34 having an effect on each
other, thereby making it possible to remarkably increase the
processing speed and integrates each of the partially multi-
plexed videos 303 and 304 using the video integration unit 40,
thereby making it possible to create the finally multiplexed
videos.
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When the video integration is completed, the video player
50 may play the videos output from the video integration unit
40 (57). For example, the video player 50 plays the multi-
plexed videos reflecting all of the 9 virtual view videos output
from the video integration unit, that is, the multi-view video
contents. Therefore, the user can watch the three-dimensional
videos.

As set forth above, the device and method for creating
multi-view video contents using parallel processing accord-
ing to the exemplary embodiment of the present invention
performs the synthesis, the partial multiplexing, etc., on the
virtual view videos in parallel for creating the multi-view
video contents using the plurality of view synthesis process-
ing units. Therefore, the exemplary embodiment of the
present invention can reduce time consumed to create the
multi-view video contents and improve the efficiency of
resource used.

Although the exemplary embodiments of the present
invention have been described, it may be appreciated by those
skilled in the art that various modifications and change can be
made without departing from the spirit and scope of the
appended claims of the present invention. Therefore, the
future change in the embodiments of the present invention
cannot depart from the technology of the present invention.

For example, the method of distributing the number of
virtual views, the number of view synthesis processing units,
the correspondence between the number of virtual views and
the view synthesis processing units, the positions of the vir-
tual views to the view synthesis processing unit, etc., may be
variously modified according to the implementation environ-
ment. Therefore, the modification of the following exemplary
embodiments of the present invention may not depart the
technology of the present invention.

What is claimed is:

1. A device for creating multi-view video contents using
parallel processing, the device comprising:

a virtual view position calculation and distribution unit
configured to calculate positions of a plurality of virtual
views corresponding to the number of predetermined
virtual views based on input information and distribute
the calculated positions of the plurality of virtual views
to a plurality of view synthesis processing units;

a view synthesis processor configured to operate the plu-
rality of view synthesis processing units in parallel,
allow each of the view synthesis processing units to
create a plurality of virtual view videos corresponding to
positions of a plurality of virtual views distributed from
the virtual view position calculation and distribution
unit, and generate a partially multiplexed video via per-
formance of partial multiplexing based on the plurality
of created virtual view videos, wherein each of the view
synthesis processing units is controlled by a hardware
core processor; and

a video integration unit configured to integrate a plurality
ofpartially multiplexed videos output from the plurality
of view synthesis processing units.

2. The device of claim 1, wherein the virtual view position
calculation and distribution unit is configured to distribute the
positions of the plurality of virtual views to each of the view
synthesis processing units and transmit input information to
create the plurality of virtual view videos corresponding to
the positions of the plurality of virtual views to each of the
view synthesis processing units.

3. The device of claim 1, wherein each of the view synthe-
sis processing units is configured to perform three-dimen-
sional warping to the plurality of virtual view videos at the
positions of the plurality of virtual views using videos from at
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least one reference camera adjacent to the positions of the
plurality of virtual views and interpolate an area non-mapped
even with the three-dimensional warping among the plurality
of virtual view areas using surrounding information.

4. The device of claim 1, wherein the video integration unit
is configured to multiplex the plurality of partially multi-
plexed videos output from the plurality of view synthesis
processing units.

5. The device of claim 1, further comprising:

a video input unit configured to input a plurality of refer-
ence videos captured by a plurality of reference cameras
and input information comprising at least one of depth
information, camera calibration information, and user
input information.

6. A method for creating multi-view video contents using

parallel processing, the method comprising:

calculating positions of a plurality of virtual views corre-
sponding to the number of predetermined virtual views
based on input information;

distributing the calculated positions of the plurality of vir-
tual views to a plurality of view synthesis processing
units;

operating the plurality of view synthesis processing units in
parallel to allow each of the view synthesis processing
units to create a plurality of virtual view videos corre-
sponding to positions of a plurality of virtual views
distributed from the virtual view position calculation
and distribution unit;

allowing each of the view synthesis processing units to
generate a partially multiplexed video by performing
partial multiplexing based on the plurality of created
virtual view videos, wherein each of the view synthesis
processing units is controlled by a hardware core pro-
cessor; and

integrating a plurality of partially multiplexed videos out-
put from the plurality of view synthesis processing units.

7. The method of claim 6, wherein the distributing of the
calculated positions of the plurality of virtual views to the
plurality of view synthesis processing units comprises dis-
tributing the position of the plurality of virtual views to each
of'the view synthesis processing units.

8. The method of claim 6, further comprising:

transmitting input information to create the plurality of
virtual view videos corresponding to the positions of the
plurality of virtual views to each of the view synthesis
processing units.

9. The method of claim 6, wherein the creating of the
plurality of virtual view videos comprises:

performing three-dimensional warping to the plurality of
virtual view videos at the positions of the plurality of
virtual views using videos from at least one reference
camera adjacent to the positions of the plurality of vir-
tual views; and

interpolating an area non-mapped even with the three-
dimensional warping among the plurality of virtual view
areas using surrounding information.

10. The method of claim 6, wherein the integrating of the
plurality of partially multiplexed videos comprises multi-
plexing the plurality of partially multiplexed videos output
from the plurality of view synthesis processing units.

11. The method of claim 6, further comprising:

inputting a plurality of reference videos captured by a
plurality of reference cameras and input information
comprising at least one of depth information, camera
calibration information, and user input information.



US 9,124,863 B2

11

12. A view synthesis processing device, comprising:

aplurality of view synthesis processing units configured to

operate in parallel,

wherein each of the view synthesis processing units is

controlled by a hardware core processor, and

wherein each of the view synthesis processing units is

configured to:

receive positions of a plurality of virtual views and input
information from the outside;

generate a plurality of virtual view videos corresponding
to the positions based on the input information; and

generate a partially multiplexed video via performance
of partial multiplexing based on the plurality of cre-
ated virtual view videos.

13. The view synthesis processing device of claim 12,
wherein each of the view synthesis processing units is con-
figured to perform three-dimensional warping to the plurality
of virtual view videos at the positions of the plurality of
virtual views using videos from at least one reference camera
adjacent to the positions of the plurality of virtual views and
interpolate an area non-mapped even with the three-dimen-
sional warping among the plurality of virtual view areas using
surrounding information.

14. The view synthesis processing device of claim 12,
wherein each of the view synthesis processing units is con-
figured to output the partially multiplexed videos to a video
integration unit for integrating videos output from the plural-
ity of view synthesis processing units.
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